Abstract: A questionnaire survey was conducted among 3,233 workers (2,442 males and 791 females) from 17 medium-sized business establishments in northern Japan with respect to GHQ-12 score, suicidal ideation, sociodemographic characteristics, work-associated factors, and attitude toward mental health resources. Sex differences were assessed for each questionnaire item, and logistic regression analyses were performed separately for males and females. Significant correlations between common mental disorder (CMD: GHQ-12 score≥3) and the following factors were found for both sexes: short sleep, irregular working schedule, working in specific businesses, and attitude toward mental health resources. Associations between CMD and excess workload were significant only in male workers. While correlations between suicidal ideation and demand for mental health resources were observed in both sexes, significant correlations were observed between suicidal ideation and use of mental health resources for female workers alone. These results suggest that screening of a high-risk population and provision of mental health resources contribute to suicide prevention as a part of mental health promotion measures in medium-sized business establishments. They also suggest the need for identification of business/job type-specific stressors while considering sex differences in lifestyle factors, working environment, and help-seeking behavior.
Introduction
Japan's high suicide rate is internationally recognized 1) , with an annual number of suicide deaths exceeding 30,000 since 1998 2) , and the rate of suicide in northern Japan is higher than in other regions in Japan 2) . Multiple factors have been reported as reasons for this regional difference, such as depopulation, insufficient medical resources, and economic disadvantage 3) . Working people accounted for about one-third of suicide death 2) , and about two-thirds of suicide deaths are male not only in Japan 2) but in nearly all countries 1) . In contrast, other suicide-related behaviors such as suicidal ideation 4) and suicide attempts 5, 6) are more common in females. This discrepancy may be related to behavioral differences between males and females [6] [7] [8] , and investigations focusing on sex differences could contribute to measures against mental health problems.
There is concern over worsening of the working environment due to the recent deterioration in economic conditions 9) , and approximately 60% of the working population has strong anxiety or stress related to their work 10) . New guidelines for mental health promotion 1 measures for working people have been published as part of the Revised Industrial Safety and Health Act in Japan 11) , and have been strenuously implemented in large business establishments with 1,000 or more permanent employees 12) . Employees of these large-sized business establishments account for less than 5% of the entire working population 13) . Although medium-sized business establishments with 50-999 permanent employees account for about 30% of the entire working population 13) , adequate mental health promotion measures have not been implemented in them 12) . Previous studies regarding occupational mental health and suicide-related behaviors conducted in Japan have exclusively involved workers from large-sized business establishments 14) , a single business type 8, 15, 16) , civil servants [17] [18] [19] , or depressed population-specific surveys 8, 16, [20] [21] [22] .
The present study aimed to clarify the general mental health status, suicidal ideation, and related factors of workers from 17 medium-sized business establishments in northern Japan, and compared findings between male and female workers.
Subjects and Methods

Subjects and procedure
Eighteen business establishments operating in northern Japan were included in this study. Excluding one small-sized business establishment with fewer than 50 permanent employees, the other 17 business establishments were medium-sized, with 50-999 permanent employees. The types of business included construction, information and communication, manufacturing, combined services, retail trade, and medical welfare. A total of 4,804 employees from the 18 business establishments were included in the study population, and an anonymous self-administered questionnaire survey of them was conducted in January 2008.
Questionnaire forms were mailed to the general affairs department of each business establishment, which distributed a letter explaining the purpose of the survey and the questionnaire form to each employee via managers of each section. For ethical reasons, a document describing the purpose of the study, including the statement that participation in the survey is voluntary, and privacy protection-related issues, such as anonymity, was distributed along with the questionnaire form, and consent to participate in the survey was determined by return of a completed questionnaire form in an individual sealed envelope.
Responses were obtained from 3,944 workers (2,888 males and 1,018 females), yielding a response rate of 82.1%. From them, 711 respondents (446 males and 227 females), including those who were working at small-sized business establishments and those who failed to complete all questionnaire items, were excluded, and the resulting 3,233 respondents (2,442 males, mean age 40.47 ± 11.42 yr; and 795 females, mean age 38.71 ± 10.53 yr; accounting for 67.3% of the entire population) from medium-sized business establishments were included in the analysis.
Questionnaire
Survey items included sociodemographic characteristics, including sex, age, marital status, living condition, frequency of alcohol use, alcohol consumption per occasion, and sleep duration, as well as work-associated factors, including type of business, type of job, employment status, years of continuous employment, working hours distribution, days taken off work, overtime work, working schedule irregularity, and shift work. Short sleepers were defined as those with a sleep duration of less than 6 h, as described previously 23) . The Japanese 12-item version of the General Health Questionnaire (GHQ-12) [24] [25] [26] was used as a mental health scale. The GHQ method (0-0-1-1 point allocation) was used for the GHQ-12. According to a previous study in which those with a GHQ-12 score of 3 points or more were defined as having a common mental disorder (CMD) 26, 27) , those with a GHQ-12 score of 3 points or more were defined as the CMD group, while those with a score of 2 points or less comprised the good GHQ group. With regard to suicidal ideation, a subscale item adopted from the Zung Self-rating Depression Scale (SDS) 28) asking if subjects had ever had the thought, "I feel that others would be better off if I were dead", was used and respondents who selected "Good part of the time" or "Most of the time" were defined as having suicidal ideation, while those who selected "A little of the time" or "Some of the time" were considered not to have suicidal ideation.
Regarding the demand for mental health resources, respondents were asked to answer the question, "Are you in need of consultation with a mental health specialist?" by selecting from among four options. Those answering "Yes, to some extent" or "Definitely yes" were included in the "necessary" group, while those answering "Not at all" or "For the most part no" were considered the "unnecessary" group. With regard to experience of mental health resources use, respondents were given examples of internal or outside mental health resources and asked whether they had used any of them. Answers of "Having used at least one of them" were defined as "yes", while those of "Having used none of them" were defined as "no".
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Statistical analysis
Each survey item was first compared between males and females. Categorized variables were analyzed using the χ 2 test and continuous variables were analyzed using the t-test. To identify factors contributing to development of CMD and suicidal ideation separately in males and females, univariate analysis was performed for each factor with CMD (CMD (1) and non-CMD (0)) and suicidal ideation (suicidal ideation (1) and no suicidal ideation (0)) as dependent variables and each survey item as an explanatory variable (CMD: sociodemographic characteristics, work-associated factors, demand for mental health resources, and use of mental health resources, suicidal ideation: above-mentioned factors and CMD). Factors found to be associated with a significant difference (p<0.05) in univariate analysis were then subjected to multivariate stepwise logistic analysis. All analyses were performed using SPSS version 16.0J for Windows, with a significance level of 5% for all tests. Significance probabilities were expressed as numerical values.
Results
Sociodemographic characteristics and work-associated factors (Table 1)
The mean age of female respondents was significantly lower than that of male respondents. A significant sex difference was found in the distribution of marital status and living condition. There was significantly more frequent use and more consumption of alcohol per occasion by males than by females. We found no significant sex difference in the percentage of short sleepers.
Respondents were engaged in various types of business, including construction, information and communication, manufacturing, combined services, retail trade, and medical welfare, with a significant sex difference in the distribution. The percentages of those in administrative positions and the percentages of full-time employees were significantly higher for males than for females. A significant sex difference was also found in the distribution of years of continuous employment, though no significant sex difference was observed with respect to distribution of working hours. Percentages of those taking few days off of work, doing overtime work, and working irregular schedules were significantly higher for male than for female respondents, while the percentage of individuals performing shift work was significantly higher for female than for male respondents.
GHQ-12 score, attitude toward mental health resources, and suicidal ideation (Table 2)
The mean GHQ-12 score was 2.28 ± 3.12 for all respondents. The CMD group included 31.4% of all males and 33.5% of all females. Both mean GHQ-12 score and CMD prevalence were slightly higher in females than in males, though not significantly so. There was no significant sex difference in demand for mental health resources, while the percentage of those who had used them was significantly lower for male respondents.
A total of 114 (3.5%) respondents, including 82 (3.4%) males and 32 (4.0%) females, were found to have suicidal ideation. No significant sex difference was found in the distribution of responses to the question about suicidal ideation.
Logistic regression analysis (Tables 3-6)
The following ten factors were selected as significantly contributing to the development of CMD in male respondents (Table 3) : consuming alcohol once per week (OR=0.626); short sleep duration (OR=1.971); working in manufacturing (OR=1.722), combined services (OR=2.404), or retail trade business (OR=1.828); taking 4 or fewer days off work per month (OR=1.431); having 45 h or more of overtime work per month (OR=1.731); working irregular schedules (OR=1.612); need for mental health resources (OR=3.793); and having used mental health resources (OR=1.438). For female respondents, the following eight factors significantly contributing to the development of CMD were selected (Table 4) The following four factors were selected as significantly contributing to the development of suicidal ideation in male respondents (Table 5) : being single (OR=2.982), working in combined services business (OR=3.107), need for mental health resources (OR=2.516), and CMD (OR=6.091). For female respondents, the following three factors were selected as significantly contributing to the development of suicidal ideation (Table 6 ): need for mental health resources (OR=3.658), having used mental health resources (OR=3.141), and CMD (OR=6.980).
Discussion
The present study revealed differences between males and females in both socio-demographic characteristics and work-associated factors among workers, particularly excess workload and alcohol drinking. This probably reflects the current situation in Japan, in which occupational roles assigned to men and women still differ 8, 29) . Given these sex differences in background factors, we analyzed findings for male and female respondents separately. Since all types of psychiatric disorders including depression should be considered in promoting mental health measures in the workplace, we used the GHQ-12 instead of questionnaire forms for depressive symptoms. The GHQ-12 is a general-purpose instrument that enables reliable assessment across different cultures [24] [25] [26] . The majority of previous Japanese occupational studies using it involved a single type of business or civil servants. Urakawa et al. surveyed 466 workers from the manufacturing industry, and reported a mean GHQ-12 score of 1.91 ± 2.73 15) . The relatively high mean GHQ-12 score in the present study (2.28 ± 3.12) may be attributable to the high incidence of suicide in northern Japan 2) as well as performance of the survey during a prolonged period of poor economic conditions 9) . In many studies, the GHQ score has tended to be slightly higher in female than male respondents 14, 27) . In the present study, mean GHQ-12 scores were higher in females (2.43 ± 3.21) than males (2.25 ± 3.10), though not significantly so. A civil service officer survey by Ide et al. reported the mean GHQ-12 scores of 1.9-3.2 (male) and 2.5-4.0 (female) 17) . In addition, a close correlation was observed between GHQ-12 scores and presence/absence of suicidal ideation in both sexes.
Multivariate analysis revealed significant correlations of CMD with short sleep duration, working in manufacturing, combined services, or retail trade business, years of continuous employment, overtime work, working irregular schedules, need for mental health resources, and use of mental health resources in both male and female respondents. Many studies have examined the relationship between working hours and mental health burden 30) . Otsuka et al. conducted a survey among 1,821 workers from a single business establishment and found a significant correlation between working hours and fatigue and concentration/activity levels 31) . A cohort study by Virtanen 32) identified long working hours as an independent cause of sleep disturbance. The present study revealed a significant correlation between working overtime/irregular schedules and CMD, similar to Otsuka et al 31) .
On the other hand, number of days taken off work and drinking behavior varied between male and female workers. In the present study, there were significant sex differences in drinking behavior and the number of days taken off work, and each factor was appeared to be associated with CMD. These findings may reflect the sex differences in lifestyle and social roles in Japan. Umezawa et al. reported that more female workers did housework than male workers on their holidays and before and after work 9) . Female workers were under more stress in their home and local community than male workers, according to Watanabe et al 14) . The burden of housework in addition to work may have been the reason for the lack of correlation between the number of days taken off work and CMD in female workers. According to the 2008 National Health and Nutrition Survey Japan, the proportion of individuals with a drinking habit was lower for females than for males, and the rate of appropriate drinking behavior was higher for females than for males 33) . Takada et al. reported that problem drinking was closely associated with both depressive symptoms and suicidal ideation 20) . More frequent drinking by males might be related to CMD prevalence, although the present study included no question item on problem drinking. In addition, the correlation between alcohol use and sleep disturbance should be examined in more detail, since difficulty falling asleep may be a cause of habitual alcohol use. These findings suggest that occupational mental health promotion measures should consider the job/business type-specific working environment and factors related to overwork, and that further investigations must be performed regarding drinking behavior and number of days taken off work.
Compared with large-sized business establishments, adequate mental health care activities are not implemented well in medium-sized business establishments in Japan 12, 34, 35) . While more than 95% of large-sized business establishments in Japan have mental health care resources, only 45.2-83.0% of medium-sized business establishments do 10) . Ensuring the availability of cost-effective mental health services is thus needed in medium-sized business establishments. Mental health resources include not only human resources such as psychiatrists, clinical psychologists, and psychiatric social workers but also a preventive care system adjusted to the size and needs of business establishments. Screening of high-risk populations is a priority in the drafting of mental health measures.
In the present study, 3.4% of males and 4.0% of females indicated having suicidal ideation. However, caution is needed when comparing results of studies on suicidal ideation and behavior, due to differences in the definitions and frequencies of suicidal ideation among studies 4, 20, 22, 36) . In a WHO World Mental Health Survey using face-to-face interviews, 12-month prevalence estimates of suicidal ideation were 1.7% for males and 2.2% for females in ten developed countries including Japan 4) . In a study on depressive symptoms and suicide intention among 5,174 workers conducted by Yamada et al., 10.3% of males and 13.0% of females had suicide intention 22) . The Zung SDS is widely used for screening of symptoms of depression 8, 22) . In the present study, one questionnaire item was adopted from the scale for screening for suicidal rumination 27) , which was described by Zung and reflects frequency and/or repetition of suicidal ideation. Ayalon et al. divided suicidal ideation into active and passive type 36) and pointed out that the notion of "better off dead", which is similar to the phrase used in the present study, represents passive suicidal ideation. An anonymous, self-administered questionnaire form was considered inappropriate for screening for active suicidal ideation.
Addition or enhancement of sociopsychological stress factors may increase the risk for suicide in the population with suicidal ideation.
Galdas et al. demonstrated that men are more likely to inhibit help-seeking behavior than women 7) , consistent with the findings of the present study. Both the percentage of individuals in the CMD group and the percentage of individuals with suicidal ideation were slightly higher in females than in males. Moreover, "experience of use" with mental health resources was less common for male than female respondents while no sex difference was found in the "demand" for mental health resources.
Multivariate analysis revealed a significant correlation between suicidal ideation and "demand" for mental health resources in both male and female respondents. Among male respondents, the prevalence of suicidal ideation was significantly higher in those who were single and working in manufacturing or combined services businesses. In female respondents, the prevalence of suicidal ideation was significantly higher in those who had used mental health resources than in those who had not. These findings suggest that providing more support for single male workers and assisting female employees in receiving consultation services are effective in preventing suicide and that measures to prevent isolation are important for both male and female workers. We were unable to determine the reason for the high prevalence of suicidal ideation in male workers from manufacturing and combined services businesses. Identification of job/business type-specific stressors may be necessary for designing suicide prevention measures in the workplace.
The limitations of the present study include the following: First, use of an anonymous, self-administered questionnaire form and exclusion of incomplete responses might have caused some selection bias. Second, the definitions of CMD and suicidal ideation may have differed from those used in other studies. Finally, this was a cross-sectional study and needs to be developed into a prospective or longitudinal study.
In conclusion, the present study examined general mental health, suicidal ideation and related factors focusing on sex differences in about 3,000 workers from 17 medium-sized business establishments in northern Japan. Rates of both CMD and suicidal ideation were higher in female workers, though not significantly so, and the prevalence of suicidal ideation was significantly higher in those with CMD than in those without CMD in both sexes. Significant correlations between CMD and the following factors were found for both sexes: short sleep; irregular working schedule; working in manufacturing; combined services, or retail trade; demand Industrial Health 2011, 49, 452-463 for mental health resources; and use of such resources. Associations between CMD and excess workload (taking days off and overtime work) were significant only in male workers.
Regarding the association between suicidal ideation and help-seeking behavior, significant correlations were observed between suicidal ideation and use of mental health resources for female workers alone, while correlations between suicidal ideation and demand for mental health resources were observed in both sexes.
These findings suggest that improvement of the availability of mental health resources is needed, with adjustment for sex differences, particularly in helpseeking behavior and business/job type-specific stressors in employees of medium-sized business establishments.
